Giant Magnetoimpedance (GMI) sensor is the hot research topics in sensor engineering. In this paper we setup a double channel acquisition system for MGG signal. Then FastICA algorithm is applied in the raw data and We get the spectrum after ICA processing. The results show that ICA is powerful tool for MGG signal processing to separate the noise signal.
Introduction
Recently giant Magnetoimpedance(GMI) sensor is the new tools for the researchers to acquire the magnetism signal. As before it is very difficult to acquire such signal in many fields, such as biosignal and magnetism signal, and such new material is allied in the sensor engineering.
Giant magnetoimpedance in amorphous wires [1] will be widely exploited in the design of new magnetic field sensors [2] . It was reinvented quite recently that large variation of AC impedance with applied magnetic field can be observed also in the conventional soft magnetic metals such as Mo-permalloy wires [3] or mumetal strips [4] .
In this paper GMI sensors are applied in the biosignal processing fields to acquire the MGG (Magnetogastrogram) for the first time, and ICA method is utilized in the processing tool.
Data Acquisition
One healthy male subject participated in the experiment. Magnetogastrogram data was collected from two locations on the skin beside the stomach simultaneously. We put up plastic tape on the skin first, and then attach the two sensors with another plastic tape to avoid the sensors touching skin directly. The sensors are connected to a USB acquisition card produced by National Instruments Corporation with a sampling frequency of 1000Hz for 8 minutes.
FIG.1 DOUBLE CHANNEL ACQUISITION LOCATION
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A .Preprocessing
The original acquired signals are affected by power frequency seriously, as shown in Fig. 2 (A) and (B). Before using ICA, we notched the signals using an IIR notch filter at frequency 50Hz with quality factor of 35. The preprocessed signals are more pure than the original signals.
However, the correlation coefficient between the two channels is -0.92 calculated by equation 1, which means that the two channel notched signals are very similar. Their spectral characteristic overlaps each other. As a result, we cannot do nothing because both channels are influenced by a 0.4Hz unknown noise. 
B.Independent Component Analysis
Independent component analysis (ICA) is one of blind source separation (BSS) methods and develops rapidly since 1990s [5, 6] . Currently, ICA has been widely used in biosignal processing field such as electroencephalogram (EEG), electrocardiogram (ECG), functional magnetic resonance imaging (fMRI).
When source signal S is mixed by a mixing system, we can use a separating system B to estimate the original signal from the observed mixed signal X, as shown in Fig. 3 . Actually, ICA is an optimization program. The estimated Y differs when different independence criteria such as MMI (minimization of mutual information), Infomax (also kown as maximization of entropy, ME), MLE (maximum likelihood estimation) and higher-order statistics are used.
Optimization algorithm is another factor that Influence the output Y. During the past 20 years, researchers has invented a lot of algorithms including JADE (Joint Approximate Diagonalization of Eigen-matrices) method, Jacobi method, Maxkurt method, SOBI (second order blind identification) method and fastICA method. In this paper, we use FastICA to separate the two channels notched signals, because this method has the advantage of fast convergence speed [7] . The MATLAB based FastICA package developed by Aapo Hyvärinen is used to do the calculation. After we did ICA to the notched signals, the unknown 0.4Hz noise has been separated in one ICA component, and the other component contains no such unknown noise, as shown in Fig. 4 . The correlation coefficient between these two components is 
Conclusions
Using ICA separation, we can get a magnetic signal without the unknown noise, which is helpful for us to do further analysis. There may be more noise signals. However, this is the first step to use ICA in processing magnetogastrogram signals without any shielding measures, and we get some reasonable results. We are sure that a more reliable ICA separation result can be got when more GMI sensors are used.
